Is banding of the pulmonary trunk obsolete for infants with tricuspid atresia and double inlet ventricle with a discordant ventriculoarterial connection? Role of aortic arch obstruction and subaortic stenosis  by Franklin, Rodney C.G. et al.
JACC
V.I
. 16. No
. 6
November 15. 199e:1455-fd
Is Banding of the Pulmonary Trunk Obsolete for Infants With
Tricuspid Atresia and Double Inlet Ventricle With a Discordant
Ventriculoarterial Connection? Role of Aortic Arch Obstruction and
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Banding the pulmonary trunk may exacerbate or promote
the development of subaortic stenosis in patients with
double inlet ventricle or tricuspid atresia with a dominant
left ventricle and discordant ventriculoarterial connection
and, therefore, may be an inappropriate palliative proce-
dure for such patients, To examine this possibility, 102
consecutive infants were studied who presented with this
analamy, between 1972 and 1987.Ohssntetion of the aortic
arch was present in 52 patients. In 28 patients (17 with
aortic arch obstruction), subaoric stenosis was already
apparent at presentation . Of the remaining 74 patients, 19
received no palliative surgery and 55 underwent banding of
the pulmonary trunk either with (n = 22) or without In =
33) aortic arch repair.
Outcome was significantly worse in patients with assn •
elated aortic arch obstruction . All such patients either died
or developed subaortic stenosis by 3 years of age (survival
free of subaortic stenosis 0 of 22 versus 22 of 33 for patients
Subaartic stenosis in patients with double inlet ventricle or
tricuspid atresia occurs almost exclusively in cases with a
dominant left ventricle, discordant ventricuoarterial (VA)
connection and unobstructed pulmonary blood flow . In such
patients, blood for the systemic circulation must leave the
From The Thoracic Unit
. The Hospital For Sick Children, London and
the 'National linen & Lung Institutes. The Bmmpton Hospital . London .
England. Dr . Franklin wa supported by the British Wart
Foundation.
London, as a Junior Research Fellow . Dr . Anderson is supported by the loser
Levy and the British Heart Foundations . London .
Manuscript received Febmary 13. 1990 : revised manuscript received May
9 . 199, accepted May 18, 1990 .
Add-, for coveteoodence : tan D
. Sallivun . FIIACP . The Thmzric
Unit, The Hospital for Sick Children. Great Ormond Street
. London WC] N
3JH. England.
01990 by the American College of Cardioiogy
with isolated banding of the pulmonary trunk, p < 0 .001) .
After isolated banding, there was a lower ratio of the
ventricular septa) defect to ascending aorta diameters at
presentation in the patients who developed subaorc steno-
sis than in the patients who did not (0.60 00 0.08 versus
1 .03 ± 0.15, p < 0.001) . Of the latter, 18 (95%) of 19
patients fulfilled criteria for a Fontan procedure at reeath-
eterieation .
Thus, the presence of aortic arch obstruction is associ-
ated with rapid development of suhaortic stenosis after
banding of the pulmonary trunk . Alternative initial sur-
gery, even though high risk, may be indicated . In the
absence of such obstruction, banding the pulmonary trunk
can be p.rformed at reasonable risk and, provided that the
ventricular septal defect is of adequate size, satisfactorily
prepares most patients for a later Fontan procedure .
(J Am Coll Cardiol 1990;16 :1455-64)
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heart through a ventricular septa) defect that is usually
entirely muscle bound 11 .21 and potentially restrictive . Fur-
thermore, many of these patients will also have aortic
coarctation or interruption. To ensure the low pulmonary
arteriolar resistance necessary for a later successful Fontan
procedure 13 .4), pulmonary blood flow must be restricted in
early infancy
(5,6)
.
The conventional approach has been to
hand the pulmonary trunk and repair any associated lesion of
itz aortic arch . However, pulmonary trunk banding may
promote ventricular hypertrophy (4) and thus accelerate the
natural
tendency of the ventricular septa) defect to close
(1,7,8).
Because subaortic stenosis and ventricular hypertrophy
are both adverse incremental risk factors for a successful
Fontan or septation procedure (4,9). some centers (10,11)
0735-1o97sn53 .50
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have concluded that banding of the pulmonary trunk is 
inappropriate therapy for virtually all patients with this 
anatomy. Early palliation using a Norwood-type approach 
(12) (disconnecting the pulmonary trunk for use in recon-
structing the systemic outflow tract and insertion of a 
systemic to pulmonary artery shunt) has been advocated 
(10,11) despite the high risk. 
Because conclusive data supporting this approach are 
lacking, we studied 102 consecutive infants with this anat-
omy to determine the influence of pulmonary trunk banding 
on the development of subaortic stenosis and to identify high 
risk patients. This information would permit a sounder basis 
for selecting palliative approaches in this group of infants 
who are difficult to treat. 
Methods 
Study patients. Between January 1972 and December 
1987.241 infants with tricuspid atresia and 191 with double 
inlet ventricle presented within the 1st year of life to The 
Hospital for Sick Children or The Bromptom Hospital. This 
number represents approximately 95% of all patients with 
tricuspid atresia and 70% with double inlet ventricle. Of 
these 432 infants. 46 (19%) with tricuspid atresia and 56 
(29%) with double inlet ventricle had a dominant left ventri-
cle, discordant V A connection and unobstructed pulmonary 
blood flow. Patients with aortic valve steno~is or atresia 
were excluded. These 102 patients formed our study group. 
Clinical progress, operative details and outcome of the 
patients were determined from records and by contacting the 
family or family physician. The mean follow-up period wa~ 
8.5 years. 
Morphology. Morphologic diagnosis. using the terminol-
ogy of Anderson et al. (13), was established by reviewing 
two-dimensional echocardiograms (since 1980), hi planar cine-
angiograms. operative reports and autopsy specimens. The 
atrioventricular (A V) connection was either absence of the 
right connection, with the morphologic left atrium connected 
to a dominant left ventricle. or double inlet to a dominantlefl 
ventricle. There was an associated anterior and superior 
rudimentary and incomplete right ventricle. In double inlet 
left ventricle, the mode of A V connection was either by two 
A V valves or a common A V orifice to the dominant left 
ventricle (13). 
Subaortic obstruction was considered present when there 
was a pressure gradient at re::,t > 10 mm Hg across the 
systemic outflow tract from the left ventricle (at catheteriza-
tion or by Doppler interrogation) or when the size of the 
ventricular septal defect was less than half the diameter of 
the aortic valve at end-systole (on angiography or two-
dimensional echocardiography), or both. No attempt was 
made to induce a pressure gradient infusion of inotropic 
agents. Ratios of the size of the ascending aorta to that of the 
pulmonary trunk and ventricular septal defect were deter-
Table I. Morphologic Features of the 102 Patients at Presentation*' 
Atrial arrangement 
Usual (solitus) 
Feature 
Right atrial isomerismt 
Type of A V conneclton 
Absent righttTA) 
Double inlet (OIL V) 
Mode ofAV connection 
Left AV valve to LV (TA) 
2 AV valves (DILV) 
Common AV valve (OILV) 
Aortic arch lesion 
None 
Coarctation 
Interruption 
Subaortic leSIon 
None 
Restrictive VSD ± narrov. RV mfundibulum 
No.(%} 
101(99) 
1(1) 
46(45) 
5fl(55) 
46 (45) 
49 (48) 
7(7) 
50(49) 
45(44) 
7(7) 
74(72) 
28(28) 
*AII patients had a dominant left ventricle (LV), discordant ventriculoar· 
terial connection and unobstructed pulmonary blood flow. ,With ob5tructed 
total anomalous pulmonary venous connectIOn. AV '" atriovcntricular; 
OILV = double mlet left ventricle. RV '" right ventricular; TA = tflcuspid 
atresia; VSD = ventncular septal defect. 
mined by measuring arterial diameter:; at the level of the 
basal attachment of the leaflets of the semilunar valve and 
the systolic diameter of the ventricular septal defect in the 
angiographic prqjcction or echocardiographic plane that best 
profiled the defcct. 
Statistical analysis. Data were analyzed with an interac-
tive microcomputer program using dBase II. The raw data 
were then transferred to the mainframe computers of Lon-
don University and analyzed using the SAS statistical pack-
ages. Kaplan-Meier actuarial survival analysis was per-
formed using freedom from subaortic stenosis and death as 
outcomes. In addition, the patients were withdrawn as being 
alive at the time of a Fontan operation to examine the effects 
of palliative surgery on survival. Differences between mean 
values of samples were assessed by Student's t test. 
Table 2. Type of Systemic Outflow Obstruction at Presentation 
With Re:-.pect to the Type of Atrioventricular Connection 
in 102 Patients 
DILV TA Total(%) 
SAS alone 11(11) 
AAOalone 21 14 J5(l') 
Both SAS and AAO 8 9 17(17) 
Neither SAS nor AAO 25 14 39 (38) 
Total 56 46 102 
AAO = aortic arch obstruction; SAS = sllbaortlc stenosIs; other abbre-
viation~ as in Table 1 
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Figure 1. Incidence of systemic outflow obstruction a t presentation
in the 102 infants. AAO = aortic arch obstruction : SAS = suhuorti:
stenosis.
Results
Morphologic characteristics (Tables I and 2). Systemic
outflow obstruction was found at presentation in 63 (62%) of
the
102
infants at either the subaortic level In = 11) or the
level of the great arteries (n - 35), or both (n = 17) . Tile
patients were classified into three groups (Fig .
1):
those with
subaortic slenosis at presentation (n = 28), those wVhotu
subaortic stenosis but with aortic arch obstruction (n = 351
and those with neither subaortic stenosis nor aortic arch
obstruction (n = 39) .
Suhaortic stenosis at presentation . In 28 patients (28%),
28%
suhaortic stenosis was already apparent when first seen
(Tables I and .'.) . No surgery was performed in 13 (46%) of
these Infants because their anatomy was judged to be loo
mplcx to afar v
long-term el:ance of successful defini-
tive surgery (Fig
2); this decision was made in conjunction
with the wishes of the parents. Only two of these patients
survived infancy, to ages 6 and 8 years. respectively, and
hoth patients developed pulmonary vascular disease .
Po)tiatire
.nlrge!r' alas performed in the other 15 infants
(tie .
21
: eight (53%) died early and one died late from
pneumonia at 1 .5 years . Three survivors underwent further
palliative surgery to treat the subaortic stenosis (Table 3) :
one of these survived and fulfilled criteria for a Fontart
procedure at recatheterization at age 4 years. In two pa-
tients, the subaortic lesion was treated at the time of
definitive surgery: one patient died (Table 3). Another pa-
tient . now 5 .i years old, awaits similar surgery to treat his
suhaortic lesion . Thus, only 5 (18%) of the 28 patients with
subaortic stenosis when first seen are alive and only I has
survived definitive surgery.
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Figure 2 . Outcome in 28 infants with subaortic stenosis at presen-
i,lioo . Ao-PT angst and shunt = aortopulmonary trunk anastomosis
systemic
to pulmonary artery shunt: PAB = pulmonary arteryjud
handing : PVD = pulmonary vascular disease. 'Fulfilled Fontan
criteria :u recatheterization: "see Table 3 .
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Table 3
. Surgical Interventions After Initial Palliative Surgery, Where Undertaken . in 43 Patients With Subaortic Stenosis
-One additional patient had en ar.tapulmenary trunk anzstomosis IAo-PT anasll and systemic to pulmonary artery lays-PA) shoal as the initial palliative
procedure at I ;ear (opelative death) ; 'fulfilled Fontan criteria at 1ec ,nelervation ; tpulmoeary vascals, disease present . LV-AU = left ventricle to aorta ;
PA = pulmonary artery
; I
VSD = enlargement of ventricular serial detec( : other abbreviations es in Tables i and 2 .
Patients without subaortic stenosis but with aortic arch
obstruction (Fig. 3). Of these 35 patients, 13 received no
Figure 3. Outcome of 35 infants without subaortic stenosis but with
aortic arch obstruction at presentation. a includes one patient with
right atrial isomerism and obstructed total anomalous pulmonary
venous connection ; PA = pulmonary artery ; other abbreviations
and symbols as in Figure 2 .
No Subaorttc Stenosis at Presentation
Aortic Arch
Obstruction N = 35
13
Pa
Not P IIIaiea
PA Hand
&
a Aneh Repute
Operative Death
2
palliative surgery, either because they were too sick at
presentation (9 patients, all with pH <7 .2 for >6 h) or
because their anatomy was too complex (4 patients), as
already described . The one patient who survived beyond
infancy died at age 3.5 years .
The remaining 22 patients (20 with coarctation, 2 with
aortic interruption) underwent banding of the pulmonary
Initial Palliative Procedure in Patients With Subsonic
Stereos at Presentation In = 28)
Initial Palliative Procedure in Patients Who Later
Acquired Subsonic Stenosis (n = 15)
PA Band and
AAO Repair
to - 11)
PA Band
Alone
(n = 31
PA Band and
AAO Repair
In = lo)
PA Band
Alone
In = 51
Age (yr) AlivelDoad Age (yr) Alive45ead Age lyr) AlivelDeed Age (ye) AlivelDeed
Farther staged palliative surgery
An-PT anavl and sy, .PA shunt to = 3P 0 .3 Dead 2 .0 Alive' 4 .0 Dead
t VSD In =4) 0,3 Akves 4.0 Alive) 3 .5 Alive
1 .5 Dead
LV-Ao conduit In = I) 1 .5 Dead
Definitive surgery
Ao-Pr angst plus
1 .5 Dead 1.0 Dead 2 .0 Dead
Modified Find, . In = 7) 6.0 Alive 4 .5 Dead 2 .3 Dead
11 .0 Alive
T VSD and modified Fontan In = I) 2 .5 Alive
2
4
..r
Denntetee
Palpation ••
Surgery
..
J2
Alive,
Alive
Alive
but pin)5
.5 yea
3YP
75125yea
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trunk and aortic arch repair at a median age of 4 weeks (Fig .
3) . There were 10 operative deaths (45%) . Among the 12
survivors, subaortic stenosis was diagnosed in 10 (R3%) by
age 2 years and 4 of these died soon after the diagnosis was
made, Of the two survivors without a diagnosis of subaortic
stenosis, one had been lost to follow-up study but died
suddenly at age 3 years and one died at age 2 years with
established pulmonary vascular disease (Fig . 3) .
The surviving siz
patients--
obsequeutly undenrent further
surgery to correct the acquired subaortic' strnosis (Table 3)
In four patients, the correction was performed at the lime of
definitive surgery and two survived . Both patients undergo-
ing palliative surgery survived but at recatheterizalion at age
3 years, only one fulfilled criteria for a future modified
Fontan procedure ; the other had developed pulmonary vas-
cular disease .
Thus, actuarial survivalfree
orsabaorric stenosis (Fig . 4)
was poor for this
group : no patient survived palliative
surgery beyond 3 years of age without developing subaortic
stenosis . Only 4 (18%) of the 22 patients who had aortic arch
repair together with banding of the pulmonary trunk sur-
vived to the end of the follow-up period .
Patients with neither subaortic stenosis nor aortic arch
obstruction
. No palliative surgery was attempted in 6 of
these 39 patients: I patient died at cardiac catheterization
and 3 patients did not undergo surgery because of AV valve
regurgitation in 2 (who died) and pulmonary vascular disease
FRANKLIN ET AL .
SUUAOR-
.ihFN[r IS ANn
HANDINGTHE PULMONARY TRUNK
Age (years)
Fig .. 4 . Actuarial sirvivalininfantsfree orsubaorticstemslsafter
isolated handing of the pulmonary trunk In = 331 (cum At and with
additional aortic arch repair (n = 221 (carve i1). The dotted flee
indicates sorvival tithe patients are additionally withdrawn as alive
at the time of definitive surgery .
in I (who is alive at age 3 .5 years) . The remaining two
patients who did not undergo banding of the pulmonary
trunk were first seen in the early Fontan era and were
followed up to age II years. but both have pulmonary
vascular disease (Fig . 51 .
Figure 5. Outcome of 39 patients with neither subaortic stencils nor
aortic arch obstruction at presentation . Abbreviations and symbols
as in Figure 2 .
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Figure 6. Ratios at presentation of ventricu)ar septal defect (VSD)
size to ascending aorta diameter for 38 infants without subaortic
stenosis (SAS) at presentation who received and survived an initial
palliative procedure . Data were untraceable or incomplete for two
patients . PAB = pulmonary artery banding.
The remaining 33 patients underwent banding of the
pulmonary trunk at a median age of22 weeks. The cperl've
mortality rate was less than that for patients who required
additional aortic arch repair (4 [12%] of 33 versus 10 [45%) of
22, p < 0 .01) . Two patients died "suddenly" at 0 .3 and 3
years of age, respectively, and one patient living outside
England was lost to follow-up .
Subaortic stenosis developed in 5 (22%) of the remaining
26 patients; it was recognized in all 5 by age 2 .5 years during
a mean follow-up period of 8
.5 years for the group . The
actuarial survival rate free of subaortic stenosis was, there-
fore, significantly better than for those undergoing palliative
surgery with additional aortic arch repair (p < 0 .0001) (Fig.
4) . All five patients with new subaortic stenosis underwent
further surgery (Table 3), but only one survived .
Recatheterization was performed in 19 of the 21 patients
who did not develop .subaortic stenosis and all but I patient,
who died after left ventricular dysfunction became evident at
1
.5 years, fulfilled established criteria for a Fontan proce-
dure .
Identification of patients at high risk of developing suhaar-
tie stenosis, The ratios of ventricular septa) defect to ascend-
ing aortic diameters and ascending aorta to pulmonary artery
diameters at the time of presentation were assessed in 38
patients without subaortic stenosis when first seen (Fig. 6
and 7) who had survived to >0
.4 year of age after an initial
palliative procedure (banding of the pulmonary trunk with or
without arch repair) . In four of the five patients who under-
went isolated banding of the pulmonary trunk and subse-
quently developed subaortic stenosis (Fig
. 6 and 8), the
ventricular septa) defect to ascending aorta ratio of 0.60
0.08 was less than that (1 .03 ± 0 .15, p < 0 .001) for patients
who did not develop subaortic stenosis (Fig . 6 and 9) . In one
aA
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Figure 7. Ratios at presentation of ascending aorta to pulmonary
artery (PA) diameters for the 38 infants without subaortic stenosis
(SAS) at presentation who received and survived an initial palliative
procedure
. Data were untraceable or incomplete for two patients .
Abbreviations as in Figure 6 .
patient who was first seen in 1975 and later developed
subaortic stenosis this ratio could not be calculated because
neither of the biplane cineangiographic projections profiled
the ventricular septa) defect . The ratio between the ascend-
ing aorta and pulmonary trunk diameters did not discrimi-
nate between these groups of patients (0 .71 ± 0.15 versus
0 .69 ± 0 .11, respectively) (Fig . 7) . Neither ratio was signif-
icantly different in patients who underwent aortic arch repair
in addition to banding of the pulmonary trunk (0.82 ± 0.15
for ventricular septal defect to ascending aorta ratio and 0 .59
± 0
.09 for the great artery ratio) (Fig
. 6 and 7)
.
Discussion
Previous studies and patient selection. Patients with a
dominant left ventricle, discordant VA connection and un-
obstructed pulmonary blood flow represent approximately
30% of patients with double inlet ventricle and 20% of
patients with tricuspid atresia who are initially seen in the Ist
year of life. Aortic arch obstructive lesions are found in
approximately 50% of these infants. The proportion of
patients potentially at risk for subaortic stenosis has been
reported in autopsy series (14-17) but rarely in clinical
studies, which have only examined patients at an older age
(18,19) or have been limited to patients who have undergone
palliative (8,20-231 or definitive (4,24-30) surgery . There-
fore, the patient groups studied have tended to include those
whose features favor survival and have included few patients
at risk of early development of subaortic stenosis (21-
23,25,26,30).
Other reports have focused only on patients who have
undergone surgery for established subaortic stenosis (10,31-
37), have been limited by very small numbers (1,38-40) or
JACC Val. 16 . No.6
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have reported patient outcome in the era before Fontan
surgery was available (41,42) . Because many of these studies
(18,20,22 .24-27) do not give details of the VA connection
when describing patients receiving palliative treatment by
banding of the pulmonary trunk, comparison with the
present study cannot be made . Only the 43 patients reported
by Freedom et al, (8) constitute a comparable, although
purely surgical, group.
Referral patterns to different institutions add a .
farrher
anquantifable bias in selection . During the 15 years of this
study, our two hospitals have been the primary referral
centers for the majority of patients with suspected complex
congenital heart disease in southeast England . In addition,
we have studied all infants referred at <I year of age and
examined the data in an era when definitive surgery by a
modified Fontan procedure was the ultimate goal of initial
management for the vast majority of patients. Thus, our
patient group should suffer from minimal selection bias on
clinical grounds and should encompass virtually the entire
morphologic spectrum of those al particular risk of develop-
ing subaortic stenosis with respect to palliative surgery in the
modem era.
Subaortic stenosis at presentation . Subaortic stenosis was
already present in 28% of the i02 patients when first seen,
and 61% of these had an additional aortic arch lesion . These
proportions are in accord with autopsy series, in which 10%
to 50% of patients had subaortic stenosis (2,14,16,17) and
44% to 78% had an associated aortic arch obstruction
(15,43)
. Only surgical reports (10,31,37) of patients with
established subaortic stenosis have presented a similar as-
sociation with aortic arch lesions (31% to 83%)-
Acquired subaortic stenosis. This study has shown that in
the presence of aortic arch obstruction. subaortic stenosis
iRANKLiN El' AL . taut
Figure 8 . Argiagraphic frames from a patient with tricuspid atresia
at age 4 days hilt and at 1 .9 years (right), when subaortic stenosis
first became evident. One isolated banding of the pulmonary trunk
IPABt had been peduneed at age 2 seeks. The ventrcutee septal
defect IVSDI to ascending anna (Ac) ratio was 0 .7 at presentation
(left) . LPA = left pulmonary anery ; Lv = left ventricle; PA =
pulmonary anerv ; RV = right ventricle .
was inevitable after banding of the pulmonary trunk. All of
our patients who had aortic arch obstruction but no subaor-
tic stenosis when first seen either were dead or had devel-
oped subaortic stenosis by 3 years of age . In contrast, the
incidence of acquired subaortic stenosis after pulmonary
trunk banding in patients without aortic arch obstruction was
much lower over a mean follow-up period of 8 .5 years, This
difference is consistent with the autopsy series of Scalia et
al . (I5),
in which subaortic stenosis had developed only in
the patients with associated coarctation of the aorta (44% of
these) . It is difficult to compare these data directly with those
of Freedom et al . (3), who reported an incidence of 84% for
subaortic stenosis after banding of the pulmonary trunk,
because that report did not mention associated abnormalities
of the aortic arch .
In those infants without aortic arch obstruction, the size
of the ventricular septal defect was a useful predictor of the
development of subaortic stenosis after banding of the
pulmonary trunk . Our data suggest that an initial ventricular
septal defect to ascending aorta ratio <0 .8 indicates a high
likelihood for the development of subaortic stenosis after
banding in such patients . whereas this is unlikely if the ratio
is >0 .8 .
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. Angiographic frame from an iafant with tricuspid atresiaat
age 7 weeks who did not develop Subaortic stenosis after isolated
banding of the pulmonary trunk at age 2 months
. Ventricular septal
defect (VSD) to ascending aorta (Ao) ratio was 1 .2 at presentation.
Abbreviations as in Figure 8 .
Surgical Implications
Optimal palliative procedure . Infants with subaortic ste-
nosis at presentation clearly require aggressive palliative
treatment, but the few reports of surgery in infancy (Table 4)
highlight the high operative mortality rate associated with
the various options. Given these results, the most appropri-
ate option may well be primary transection of the pulmonary
trunk, anastomosing the proximal portion to the aorta (in-
corporating the pulmonary trunk in the repair of any arch
lesion present) with a systemic to pulmonary artery shunt
(10,11). Our data lead us to advocate a similar strategy for
patients who have an aortic arch lesion but no subaortic
stenosis at presentation because they will inevitably and
rapidly develop subaortic stenosis after the conventional
palliative procedure of arch repair and banding of the pul-
monary trunk . This is irrespective of the relative diameters
of the ventricular septal defect and ascending aorta .
Until recently, we have tended to undertake a two stage
approach with initial repair of the aortic arch obstruction and
banding of the pulmonary trunk and later enlargement of the
ventricular
septal defect (44) or anastomosis of the ascending
aorta to the pulmonary artery with placement of a systemic
to pulmonary artery shunt within the first 6 months of fife.
Table 4. Reported Surgery for 23 Infants (<I year) With
Subaortic Stenosis
No. of Dean al
procedure pts .
Surgery
Status after banding of pulmonary trunk and
aortic arch repair
LV-DA conduit 2 2)100%)
Enlargement of VSD 2 001%)
SF-AA anastomosia 11 8(73%)
Status after banding of pulmonary
trunk alone
Enlargement of VSD I
0M)
Pr-AA anastomosis 1 1000%)
pulmonary trunk-DA conduit with arch 1 0 (0%)'
repair and banding Pr
pulmonary trunk-AA anastomosis with arch 5 2(40%)
repair and shunt
-Late death at 5 months with poor coronary perfusion . Cumulative data
are from present study and references 10, 31, 32 and 35-37, AA = ascending
aorta; DA = descending aorta
;
Pr= pulmonary conk
; other abbreviations as
in Tables I and 2.
Now we have adopted the more aggressive primary pallia-
live approach outlined in this report . In this latter approach,
the presence of a dominant left ventricle should confer, in
theory, a better initial outcome than the 40% mortality rate
reported for patients with the hypoplastic left heart syn-
drome (45), as well as a better chance of a successful
modified Fontan procedure
(46) . Neonatal or infant cardiac
transplantation, whether undertaken as a primary procedure
or after initial palliative surgery, is another option, but
because of limited resources this approach is unlikely to be
available for many of these patients .
In contrast, because of the high risk of these procedures
when undertaken in infancy, in patients <1 year of age
without evidence of systemic outflow obstruction at any
level, we still advocate isolated banding of the pulmonary
trunk . This remains an appropriate and effective low risk
initial palliative procedure provided that the ventricular
septal defect is of adequate size. Frequent two-dimensional
and Doppler echocardiographic examinations should be per-
formed to monitor any tendency toward systemic outflow
narrowing and left ventricular hypertrophy .
Effects of pulmonary banding an definitive surgical correc-
tion. The question remains as to the influence of banding of
the pulmonary trunk on the outcome of a subsequent mod-
ified Fontan procedure . In one study (30), banding of the
pulmonary trunk was an adverse risk factor to a successful
modified Fontan procedure (undertaken at a mean age of 7.1
years), even in patients with a concordant VA connection .
Previous banding of the pulmonary trunk was also associ-
ated with the presence of subaortic stenosis and no mention
was made in that report (30) of the presence of aortic arch
obstruction . Other investigators (4,24,27) have not found
banding of the pulmonary trunk to be an incremental risk
JACC Val. 16. No. 6
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factor as assessed by multivariate analysis, but Kirklin et al
.
(4)
established that increasing age after handing of the
pulmonary trunk correlated with increasing ventricular hy-
pertrophy. This finding suggests that definitive surgery for
these patients should be undertaken in early childhood,
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